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Background Methods Results (cont.)

* Disease-modifying/preventative  treatments e Data: C-Path assembled subject-level, longitudinal, CDISC- (A) DAT_Deficit — Yes — No
for Alzheimer disease (AD) and Parkinson standardized datasets. )
disease (PD) are expected to be most effective — Early stage PD: data came from the Parkinson’s Disease
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Progression Markers Initiative [PPMI (Ref. 2)] observational

at early disease stages.
Y 5 study and from the Parkinson Research Examination of CEP-

* Early stage selection of the right subjects is 1347 trial [PRECEPT (Ref. 3)].
challenging due to pathophysiological — MCI: data from 1093 subjects came from the Alzheimer's T
uncertainty or patient heterogeneity. Disease  Neuroimaging Initiative-1  (ADNI-1), ADNI-2

observational studies and the Investigation into Delay to
Diagnosis of Alzheimer’s disease with Exelon (InDDEXx) clinical
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* Here, we present pharmacometric analyses
examining the enrichment utility of

Population Predicted Harmonized Motor Scores (90% CI)
N

trial. -
intracranial-adjusted-hippocampal volume . Endpoint: A S T
e : ce : |
(ICV-HV?) for mild cognitive impairment (MCI), — Early stage PD: Harmonized Part Il score of the Movement (B) ™
and dopamine transporter (DAT**) Disorder Society Unified PD Rating Scale (MDS-UPDRS, or %- T Biomarker_enriched
neuroimaging for early stage PD trials, motor scores) (Ref. 1). Z - hrft —
respectively (Figure 1). — MCI: Clinical Dementia Rating—Sum of Boxes (CDR-SB). S 70- 47
. . S eo- - Simulated placebo-controlled
Model:
— Early stage PD: Mixed-effects model to estimate and compare : L0 I &?t”h'e';”ﬂlﬁg e(;:cg!tcagf tggl/s
(A) Hippocampal Volume (ICV-HV) Neuroimaging the endpoint rate of progression between subjects with a %j . // reduction in the progression
Control MCI scan without evidence of DAT deficit (SWEDD) and those with % . L,aéf,_(e':ri'chze’goocﬁ'nr?clf,lft'fr?as.);
. - N include 15% of DAT non-
DAT defICIt (REf' 1) 10~ decficieent sub(j)ects, wf?ile
— MCI: Mixed-effects beta regression model to estimate and 0- enriched include only DAT
%0 200 300 400 sk eoo  7oo  Ochicient subjects.

compare the endpoint rate of progression between subjects
with ‘high’ and ‘low’ ICV-HV values based on various cut-offs.

Sample Size per Arm

Figure 2. DAT imaging enrichment in early stage PD
* Enrichment: Utility of biomarker enrichment was determined by

various model outputs including statistical and clinical * MCI
significance of the estimated covariate effect, and reduction in — ICV-HV values (cm3) related to the rate of
trial size by Monte Carlo simulations (Ref. 1). CDR-SB progression via a linear function, and
the estimated effect was -0.884 (95% ClI: -
(B) Dopamine Transporter (DAT) Neuroimaging Results 1.30, -0.47). This means that for each 1 cm?

R e » The selected base models to describe the progression decrease in the ICV-HV, the progression rate

Healthy control Disease MRI+SPECT: PD of earIy stage PD and MCI are described in Table 1. Increases by ~88% (Figure 3).
— ICV-HV enrichment (inclusion of subjects

with ICV-HV < 5.25 cm?3) allowed a sample
size per arm of ~250 (vs. ~500 without

* Predictors of rate of progression in early stage PD and
MCI are presented in Table 2.

Table 1. Selected base models enrichment) in a 2-year parallel study to
Disease Model Structure detect a drug effect of 50% reduction in rate
Figure 1. Candidate enrichment biomarkers in (A) MCl, and (B) FE:E‘)”V stage .k dScore; _ . with 80% probability at a=0.05 (N=1600
dt : :
PD. Monte Carlo simulations).
ICV-HV is determined by magnetic resonance imaging (MRI); DAT deficit is Generalized g
determined by single-photon emission computed tomography (SPECT). . dSCor‘ei Score;
MCI logistic =i X Score; X |1 — - ICV-HV <= 5.25 cm3 ICV-HV > 5.25 cm3
(Richards)*? max(Score;) 18 -
*1 Details are provided at Ref. 1. 16-
Objectives *2 Details on the Richards model can be found at Ref. 4. .
. . S
Obtain regulatory qualification of enrichment Table 2. Predictors of rate of progression %
: i i : , %)
biomarkers that select subjects most likely to %
exhibit clinically relevant disease progression. Early stage PD  DAT deficit status: yes or no ©
MCI ICV-HV, age, gender, MMSE, APOE €4 genotype
* Results.ff)r I(.ZV-HV in MCI are preliminary and subject *  Early stage PD: 0 i 2 3 | 4 0 i 2 3 4
to modifications. o th and with deficit h Time (Years)
** Results for DAT in early stage PD have been published —Subjects with an .Wlt _OUt DAT deticit have an average Figure 3. Visual predictive check stratified by ICV-HV.
at Ref. 1. mOnth Iy prOgFESSIOn IN SCOres Of O 18 (90%C| : O 14, 5.25 cm3 is the median ICV-HV value of the dataset. Dropout has been included. One
o . thousand simulations were performed. Open circles are observed scores; solid lines
021) and 005 (90 A)CI -0.04, O 13) pOI nt/mOnth, are the 10th, 50t and 90t percentiles of the observed scores; shaded areas are the
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